Abstract. In this paper, we investigate some characterizations of involuteevolute curves in dual space. Then the relationships between dual frenet frame and darboux vectors of these curves are found.
Introduction
Foundation notion with respect to involute of a curve are given in 3-dimensional Euclidean space IR 3 , [3] , [8] . The relationships between frenet frames of involuteevolute curves and some characterizations related to these curves in 3-dimensional Euclidean space IR 3 and Minkowski space IR 1 are described by Calıskan and Bilici, [1] , [2] , [3] .
In this study some new characterizations with respect to involute -evolute curves ID 3 in are given.
Preliminaries
The set ID = ⊕ :
The inner product and vectorel product of dual vectors
:
The angle between unit dual vectors
be differential unit speed dual curve in dual space 
The formulae (2.1) are called the frenet formulae of dual curve in [9] . In this palace curvature and torsion are calculated by,
If α is not unit speed curve, then curvature and torsion are calculated by,
If formulae (2.1) is separated into the real and dual part, we can obtain 
Proof. Then by the definition we can assume that
For some function λ (s). By taking derivate of the equation (3.2) with respect to s and applying the frenet formulae (2.1) we have
where s and s * are arc parameter of the dual curves α and β, respectively,
Taking the inner product of (3.3) with T we have
By the defination we have
By substituting the last equation in (3.4) we get
The necessary operations are maken, we get
By taking the integral of the last equation we get
By substituting (3.6) in (3.2) we get
Corollary 1. The distance between the dual curves β and α is |c 1 − s| ∓ εc 2 .
Proof. By taking the norm of the equation (3.7) we get
Theorem 2. Let α, β be dual curves. If the dual curve β involute of the dual curve α, The relationships between the dual frenet vectors of the dual curves α and β
Proof. By differentiating the equation (3.2) with respect to s we obtain
Thus, the tangent vector of β is found
If we arrange the last equation we obtain (3.10)
By differentiating the equation (3.9) with respect to s we obtain
If the cross product β ′ ∧ β ′′ is calculated we have
The norm of vector β ′ ∧ β ′′ is found
For the dual binormal vector of the dual curve β we can write
By substituting (3.11) and (3.12) in the last equation we get (3.13)
For the dual principal normal vector of the dual curve β we can write
Let Φ Φ = ϕ + εϕ * , ε 2 = 0 be dual angle between the dual darboux vector W of α and dual unit binormal vector B in this situation we can write 
If the equation sinΦ = τ κ 2 + τ 2 is separated into the real and dual part, we can obtain
If the equation cosΦ = κ κ 2 + τ 2 is separated into the real and dual part, we can obtain
Theorem 3. Let α, β be dual curves. If the dual curve β involute of the dual curve α , curvature and torsion of the dual curve β are
Proof. By the defination of involute we can write
By differentiating the equation (3.17) with respect to s we obtain
Since the direction of − T (s) is coincident with N (s) we have
Taking the inner product of (3.18) with T and necessary operation are maken we get
By taking derivative of (3.19) and applying the frenet formulae (2.1) we have 
We know that
Taking the norm the last equation we get
By substituting these equations in (2.3) we get
If the equation (3.16) is separated into the real and dual part, we can obtain 
By substituting (3.15) in (3.24) we get
The necessary operation are maken, we get
By taking derivative of the last equation we have
In this situation, the proof is completed
If the equation (3.22) is separated into the real and dual part, we can obtain
If the equation (3.24) is separated into the real and dual part, we can obtain 
Proof. Since β the dual angle between 
If the equation (3.25) is separated into the real and dual part, we can obtain 
